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— Abstract —

A Study on the Factors affecting Pesticide
Poisoning of a Rural Population

Sung Kyun Park, Sang Min Nam, Gyu Seok Hwang, Hyunme Park,
Soo Eun Chung, Eun Ju Kim, Hee Sun Kim, Byung Kwan Sun,
Yun Jung Yang, Eun Hee Lee, Hyung Doo Cho

Department of Environmental Health, School of Public Health, Seoul National University

The purpose of this study is to examine the pesticide use and the relationship between
keeping the safety rules or use of protective equipments, and poisoning experience. For
Puksan province, Choonchun county, we obtained questionnaire data concerning pesticide
poisoning and relating factors from 143 people who have farmed and have sprayed pesticides.

Important results are follows :

1. The rate of experiences of pesticide poisoning was 33%, and the major symptoms
were dizziness(39.13%), vomiting(20.87%), and visual opacity(11.30%). The most frequent
use of pesticide was paraquat(23.76%), and the next was organophosphates(18.35%).

2. Logistic regression and chi-square analyses showed that duration of spraying per
day, following dose limits, and spraying back against wind are significantly associated
with poisoning experiences(x’=5,620, p=0.018, OR=0.326, CI=0.109-0.968, OR=0.302,
OR~0.097-0.939 respectively). But no associations between poisoning experiences and age,
sex, use of protective equipments, and attendance of safety education.

Based on these data, despite limitations in exposure assessment and recall biases, it
may be necessary to devise a counterplan for development of effective safety education
that prevents pesticide poisoning such as popular education in CATA pesticide project, as
well as prohibition of use of hazardous pesticides that proved to be fatal.
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M B

%% (pesticides)2 4% F4tell 7197 AA =
(economic poison)22 wd 1 FFo AAF ©
&H| o] F7Rt o, 20417129 ¥7)E %
T g HIde 54 A 9FHE /E
Foo] FHE o|FL o, Alnvt AF Tl A%
T4 534 A3 A0 dX ZRHAS W
T F5E dodY, BUE JFAHLE AMEA
ol FAEolY B #HFd FAEE ¥
Al7e T AEHAY Aeg B AW %3 (bioac-
cumulation)e] EAAIHL AcH(eRegn FF
B3 #3943, 1999).

g veke] d=d $o AHEEE 3% Ax
H 232 199297HX A FUHIAT) ol F o
ZF 72(19889 21,967€, 1995 25,834 8)31A
oy, B9 199 FeF AME-F 1988 3.02 keoll
Al 19959 5.34keoZ oF 1.8u)7} F718F vH(&4
F %5, 1996). ole ¥t wE & A7 T
a9l AAWA ] Favt 2 AX 9U9Y Helx, ¥
289 ool T WA F2 A AHEF F
72 AvE Aot} AFFHA e &% APFAln
AREZRE 2T FAFE AT wid 1,200014
1,600 Fxelw 1 tiREo] AEER] 193
280 Helojt}, AMAZZE 19903 MARA
717 Bael o3 wpd of 3uuinio] A% FEF
4g Holed 29w e S EXon H4g
Aolx ¢ 19Wgigo] HEH FHE dodle
Aoz vgRth. oF o 7.3 %<1 229 e] AP
et 91% Axrt At EHeln 6 % Y4
=&, U9A] 3 %E ¥FHHF A A Aelx,
o]% ¢ 99 %7} ME=AZdA Hys Uk
(Jeyaratnam, 1990). 22\ Mk B4 A5
SASEE AHAFE A7 YA xFe olHT} H
A =L ¥EE AN RAolth(Wesseling F,
1997). 9=9] A% g A% FAY BE
9] AgodA 34 % AFL v FolHolojq dvta
83t EF3e AY AYAE 280 e S
9 AEE Fdd 719 Aog &R R AT,
A7t 2719 A7 FAFES QA Ribe A
5, 2857 Bart FUHEAY AQAs Aol

o|fojAA] ¥ E& 7] & FBY F4E
W AL 98lA Fe 49, APo] RuHe
A% &5 AR} BRA A3t Bolog 2
o, AdAle #£US Fustsin YA E ¥4
A ¥7] §18 59 olfE F4AA AYPo] HAR
nH 3 JUvhs FFo|tHENE 5, 1996).

FATES 4 5 A7EE, YRE 5S¢ 4
HFE, 7t2y A& viM dolve §YFEeR
ol oA AXE sl B¢ FEHE AL
QE-E SRS FMen widshta el A
AT gt FUSEL 4ol & Q). B3P
g A43A e B AXA R ¥R 2o
&3} Bo) oF 69 %, o] 22 % & AAEA FYF
AFA] o] Bo gt AT nET o] 8F7H
H(Klaassen, 1996). Fdog Q3 S5 F4L
F80] 50 %eolder 71 gon, Axgg, 24
Fol WEEIRTHAHZS, 1991) Paraquat(FF
g 28-S 2L AxAE SAo) 2l He Yol
B AAo] FEE He) &4 2 AR32 X9
A F3E Y 5 UATHEAE, 1996).

olo] ¥ ATE B AXZ AY FEI old &
e 8UE AL, EMste] 94U getsim, o]
oE g Al £ de AEE vdsln
2 3t

HTCHY 2
1. EAICHAR

B ZAhe 1998 69 28YRE 7Y 3UAA B
A% 234 B A 1142 (B 1, 29, ¥4
g, 2% 1, 28], 2u 1, 28, AH 1, 28, =2
1. 28Dl tael A A7 zAlE AAsich HE
& 2] 2 71 E B ZABRen 24}
A7t 434 Aga AAdse dud BPPses
ANET. A9 AL FE APt B &
A BT 2AE SR & APRE 264717019
o8, 9% A4 o] YAIAY, 439 )
$o% 4TE WY WA e ALEE L 248
AM)E Asie Az 16399 AEol FAA.
o3 4o BT A9 AE ol 287}
e A4 B, 35 A¥L Pokn dEHz
25 F4oh} 3% A2t $9E ¥ 3D 207

— 197 —



g A3t ¥ EAWAAE 1439010
2. 4EUE

B A AHSE ARAE #EeA el
e SR 7 (1997) % =5F2dY3) &
#olxe] ‘gutg FFAEH (http://www.ka-
cia.or.kr/usage. htm), 947319979 =&&
AR &3, Ay g2 22 Ye&-& 7HAn
ZAEI oW, FALEo] @7 Al 2 4F 3
o] A7 J1EL 19979 6¥HE] 1998 69 A
2 AL E 7182 St

@ whgAte] dukAd Al 0 A3 (19984 Q). 4
9 (d/od), AMRE(RF 1Y)

@ B AHS A" #F AL AXAZH2AT
ujgt/olA), AXI4(53 vww/5-9/10-14/ 15-
19/20-24/253] 1), % FHAE 4 BF
719, FHE 2 22y 39 g Add &3
Ade FFHE 54 FFHE IAVE FEP]
v #4HE AAEY A", R AN W
< Y AvRn A8 AR FH 719)

@ Fgol BT X2, Bz 2 A5 AHAR}
D HAE E5AUA 98, £3S% AR, 94
o3, 5% w3, A¥F 25U 98 | @
v 9§ uigl B3, o353 AX Fd, AR
T SAMHA A, AXFE HREL AR QY
F, BEF X ZolRlE, BET A /o),
BT 2837, AAE, nka3, 33, 2x), EA
L o /ol]Q), AR Fo] R(d /ol L)

@ FAFE 34 B A 0 55 fE(d/oF
o), 3= A W), $5 3HE@NZF, TE,
BE - AA, Al o), A2, 719, dojAl,
&, B, AR oM, 2E2FEFSH 7S,
A8 (F2, dted, SEA-PAM 5, B4
U HAwE, 45A)

3. EMYY

FHE A5 dE FAH EAHog Fof AXA
% 35, ddns A d5-9 T BAe
-ARor 3T FAEAFA(1997) ) s}
H, Ao W} e} Aol YA BE F A
Fol 2~3A3HE dA A=F LAV EE P A
o 13] XA 243t AZHe A71EA didid

TR B2 A E5ARY F5, B3
T Agojiel FEO] @A dslde tF 24
28 5AEM (multiple logistic regression) 22
X319 1, stepwiseR 5% S5Fd =43 B
FES AEY $5 Y2 A e ¥ 3F
23g e JYF=@EANHAY J1e7))¢ »n
2] (Odds ratio)& TaHT}. RE BAENL
SAS v. 6.12 Z219L o|8stat}.

AT

1. ZAIC AR 5 RulZb=

AYUEXE GA7F 77.6 %, AR 22.4 %°1
3 AHY X 60t/ 30.8 %2 M %R
50t ool 74 %E ol &, x=dFo] Bt Al
HAES 3 o, S5F, AR £o2 JhFo
2 gAEo] e B¥E BcHTable 1).

Table 1. Distribution of sex, age and cultivating

plants of the subjects
number(%) number(%)

Sex Cultivating plants

male 111(77.6)  pepper 82(19.2)

female 32(22.4)  rice 75(17.6)
Age corn 50(1.7)

20-29(year)  4(2.8) potato 43(10.1)

30-39 16(11.1)  garlic 38(8.9)

40-49 17(11.9)  chinese cabbage 30(7.0)

50-59 37(25.9)  bean 28(6.6)

60-69 44(30.8)  pumpkin 17(4.0)

70-79 22(15.4)  fruits 9(2.1)

80-89 32.1) others 55(12.8)

2. SAAZ Al

Q7 Foe HE HSE AR 53 viwel
53.1%, 5~93]7} 12.6 %= 103] vivto g A¥ 3=
A7} BT aeh) 259 olge dmshe Fem
13.3 %2 53 SPgIN 5o mede] €T
woke) 12) W TN 2413 FlEto] 52.45 %,
ONIRE o14o] 47.55 %= et FAEARMIN
AYeE AR 2 ATsE Yad FYFS
o 7FsA4e]l §4& ¢ 4 URTHTable 2),
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ALEER Sl T FHE RY EA4o] wl¢
Al 9FofAe Ago] SR8 paraquat(FF
9 agEd)o] 23.76%E A F3F9 FgF
5 7FsAol 5% ¢ F U3, theE #4719
A Fool 18.35%, VAYAE 7.06%E A dn
1tk (Table 3).

3. Bl B A, HE, FAFH #F A
AN 9 BHFE 340 B3 AR

o AXA] ¢hASeE 4 AR E AMEYE G
g%e HaA FdE AP o] 7MY AARAA ge
Aoz JelrH(52.55%). 45T A& #do)
de WA HF, GG T, 2Eln o)A
22 o] Zt2t 34.06%, 27.01%, 20.T4%3 =
AARAR YA ot TE f¥e] Uk, BIZTF &
49 A% dRE 50%09 FEEE Bied 4X

Table 2. Distribution of duration of spraying per
day and frequency of spraying per year

number (%)

Duration of spraying (2hrs 75(52.4)
per day > 2hrs 68(47.5)
Frequency of spraying (5 76(53.1)
59 18(12.6)

10-14 12(8.4)

15-19 8(5.6)

20-24 10(7.0)
=25 19(13.3)

Al Zgjel a7t A AZE Ao] mFEe o]
fao, dARS A& F 57%E YMAE A
Aol oJ#iA Fkd AXse AR YEhr) o]
£ AL F49) RETF 8o 43S nRS
Roz QyzEcH(Table 4).

FUFES AT AR $8A 1439 5 479
o2 33%E AN} FE FHA2e AU T
Solut dr1%(39.13%), T-E(20.87%), £38F
(11.30%)9] €19, old g g F4F4
(44.06%)7t 718 WXL, o2 R4(17.48%)
< FHske Aok Table 5). 7% 3A ¥
HRE] AlgEe] A4S FAE Aoz Ygud
o 78%7t 35 740l £FAog g3l Aoz
o d=e] FASE <A 7 A5 g n
So] ag Aoz ey, Hdayios A4S
o] &3t HRIE AUt FEE FAlgh: olf =2
t F2 A8 7F 55 4] A3 R
YA, BA AL 11708 F 149 Rl 1
Aol RAAgAV} A¥oln =2uFo] EHIA
ol Welde] i FIAo] HolA] FAFE
230 YRS A 23 dolsle AU #e
Reg Azt

4. EA 24 Zn

1) 52 AZARZI S53te| A

o AXARE FEI] BAE Table 69144
2N Hgis} 2A]7 o)} HAEF BF R
Aol & ERAvH’=5.620, p=0.018). &Al 2413t ©]

Table 3. Kinds of pesticide which have been used during last year

insecticides bactericides herbicides total(%)
Organophosphate 40 38 0 78(18.35)
Carbamate 1 0 0 1(0.24)
Pyrethroid 1 0 0 1(0.24)
Antibiotics 0 30 0 30(7.06)
Organoarsenic 0 6 0 6(1.41)
Organosulfur 0 8 0 8(1.88)
Acylalanine 0 5 0 5(1.18)
Organochlorine 0 1 0 1(0.24)
Paraquat 0 0 101 101(23.76)
Others 17 11 54 82(19.29)
Unidentified 50 25 31 112(26.35)
Total(%) 109(25.65) 124(29.18) 192(45.18) 425(100)
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Table 4. Number and percent of keeping safety rules, wearing protective equipments and attending
safety education

number(%) number (%)
Safety rules Protective equipment
Reading labels or manuals 102(71.33) Gloves 73(51.05)
Following dose limit 98(68.53) Working clothes 71(49.65)
No spraying at fatigue 91(63.64) Mask 84(58.74)
No spraying after drinking 101(70.63) Boots 85(59.44)
No drinking or smoking during spraying 103(72.03) Headgear (cap) 66(46.15)
No spraying at midday 72(50.35) wristlet 14(9.79)
Spraying back against wind 100(69.93)
Stopping at abnormal condition 107(74.83)
Washing before eating after spraying 120(83.92) Safety education
Bathing after spraying 116(81.12) Yes 81(56.64)
Rinsing out the mouth after spraying 113(79.02) No 62(43.36)
Changing clothes after spraying 117(81.82)
Laundering protective equipments - 86(60.14)

Table 5. Distribution of symptoms and treatments for pesticide poisoning

Symptom Number(%) Treatment Number(%)
Headache, Dizziness 46(39.13) Rest, 25(17.48)
Vomiting 24(20.87) Traditional therapy 1(0.70)
Abdominal pain, Diarrhea 5(4.35) Antidotes(PAM etc.) 1(0.70)
Visual opacity 13(11.30) Hospital or health center 4(2.80)
Cold sweat 9(7.83) Ignoring symptoms 63(44.06)
General weakness 6(5.22) No answer 49(34.26)
Dysphagia 4(3.48)

Coma 1(0.87)

Fainting 5(4.35)

Quadriplegia 0(0)

Dyspnea 3(1.82)

Table 6. Results of Chi-square analysis between duration of spraying
per day and poisoning experience

Duration of Poisoning experience
spraying per day Yes No Total ¥  p-value
(2hrs 18 57 75 5.620 0.018*
2 2hrs 29 39 68
Total 47 9% 143
*1€0.05

& AXshe A7 47.55 %94 FF5S 32 Z AARA ge olfe U =, ¥ A
ol AFHAEY AAl F FEE v BHF 2 e HEo] Flee AT vl 2Fez o
# freld g B AR disA A =, LY w2 Hele $FECl @] "ok
25E B, e dAsFos AR Bt T2V o3 @ FAFHES OA AXARM] Aoz
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Table 7. Results of multiple logistic regressoin analysis between keeping safety rules and poisoning

experiences
Variable Parameter Estimate OR' (95% CI") Pr)#
Intercept 2.3730 0.1121
Age -0.0213 0.979 (0.946 - 1.013) 0.2239
Sex -0.5298 0.589 (0.198 ~ 1.751) 0.3406
Reading labels or manuals -0.3647 0.694 (0.244 - 1.977) 0.4945
Following recommended dose -1.1223 0.326 (0.109 - 0.968) 0.0436™
No spraying at fatigue 0.8487 2.337 (0.638 ~ 8.555) 0.2000
No spraying after drinking -0.0910 0.913 (0.258 - 3.230) 0.8877
No drinking or smoking during spraying 0.0158 1.016 (0.262 - 3.939) 0.9818
No spraying at midday -0.3204 0.726 (0.286 - 1.845) 0.5009
Spraying back against wind -1.1964 0.302 (0.097 - 0.939) 0.0386"
Stopping at abnormal condition -1.4041 0.246 (0.055 - 1.089) 0.0646
Washing before eating after spraying 0.0247 1.025 (0.162 - 6.504) 0.9791
Bathing after spraying 1.5177 4.562 (0.374 - 55.710) 0.2346
Rinsing out the mouth after spraying -1.3173 0.268 (0.039 - 1.833) 0.1795
Changing clothes after spraying 1.3829 3.986 (0.349 - 45.496) 0.2656
Laundering protective equipments 0.0599 1.062 (0.343 - 3.289) 0.9173

'OR = 0dds Ratio,

WAse A okl e BaAule &% ¢
A lHAZ] Wi H8 448 Aoz AlsEn,

2) AME FE o5t SEato| oA
Ay EFF %% TEHY BANNE FF
AHAl 8FE B4 Ao 23X vigE SR
& A5l froldt Aolg EHHTable 7). &l
A9 AP E 0.3260.2, 8FE 53 AL F
59| A7l 0.326W @ AP(ErA g€ A5
% 3l B E9)F Aoz YEiEY. o] 49X
o BAE &F& 2FA ALEE AUE AS @
*]Z_NIOH BL B4 Z2€ 4 jleEs £%E
T8 FAste Ao wEA ey Aon, wigd
—% A1 AXserte FF ZA IS VA,
Z ANA &e 7% 3.30849(0R=0.302, CI
0.097-0.939) ¥ 1¥F Aoz yeyct. st
olERE =AE W nE AXE FUEe A
(OR-0.246)2 SAAo2 folaiAe FPAT o
AR F53 dfAe] RHTH(p=0.0646). 1y}
A, A%E F5 29 Aole HolA o3l
EF FANCE ¥ F i 97 AH 2y
< B3 v e YRS 4E F AN

'CI = 95% Confidence Intervals,

*p€0.05

Log(F% $5& d24 0dds) =0.9000 —-1.0272
X ($FEF) -1.2040% (vl BR)

of Rl s §FES vy T BT

A7NA 2 739(0dds = 0.2642) BF AF)e 73

'?-(Odds =2.4596) Ko} <F 9, 31“11 (2.4596/0.2642)
9] $ES FYY A¥=S) e Ao eyt

3) BET HBoFel S5t WA
HET Fgoqie $E39 e 2E W
"‘=°ﬂ Hall folg AAE HolA AtHTable
. FARY EpoRe TR AN HEE
] AEE 349 2¥A &L A7 Kol
A o2A Ugenz vfxzg mate] Loy}
Z53 #A7 Y& Aoz iEoy At
2 484 e A2E Uitk ol Al &3
o EHle AT gAY SR rtaay 2z
€ 94 Herg A FgoARt BARle F5
4] UehskE 7Pl Stk Ef B33 FHE
o Wisl FUNEE divkert Adold FEE 3R
gethe Jx A3t 9% vHE Aolh

1) SERS 37} ofRe} ES T A
A wSe] A7l o3l FEZALL B4 Qe
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Table 8. Results of multiple logistic regressoin analysis between protective equipments use

and poisoning experiences

Variable Parameter Estimate OR' (95% CI') Pr)#
Intercept 0.7824 0.4984
Age ~0.0176 0.983 (0.955 - 1.011) 0.2291
Sex ~0.4768 0.621 (0.240 - 1.607) 0.3259
Gloves -0.0226 0.978 (0.410 - 2.330) 0.9593
Working clothing ~0.6918 0.501 (0.219-1.142) 0.1002
Mask ~0.1160 0.890 (0.386 - 2.054) 0.7856
Boots 0.9219 2.514 (0.978 - 6.488) 0.0566
Headgear(cap) ~0.3684 0.692 (0.287 - 1.665) 0.4110
Wristlet 0.6001 . 1.822 (0.497 - 6.684) 0.3655

'OR = Odds Ratio,

'CI = 95% Confidence Intervals

Table 9. Results of Chi-square analysis between attending safety education and poisoning

experiences

Poisoning experience

Safety education Yes No Total 'S p-value
Attendance 27 54 81 0.001 0.976
Absence 20 42 62
Total 47 9% 143
Aoz Yepgtti(Table 9). ol ¢AZKE HA] 9 A& A7)8km Athhitp://www.Kkacia. or.

e AT AriAEe] AA TE X e =
S8 FEsA 29l o8 X E st sivke
Aoz, €A dAHE dHdus FAE BT
k. S EH B nfEIE 1HE T2
o) 7ide] Wag Aot

EF 5o AN GALH B4 HET F
€, dH2E L 9 5o T AXY AUge
€ ¥ n2d 49 23 FAHeR R
Wee fe d3ts e gttt

% |d

&

a

B Q7 A FoMEA ARt PASAE
AR AL 5% 35E PG & 98 Aol 3

< HoF3 gioh, 53] AY §%E 2AsAY
WEE AXE ol ARV TF ZHol wA vE
Sed dEAERgye Rud i FHEAR
o 9oz ntxa F B wH|(42.3 %), Rad
g ARoZ QT &, 24(14.0 %), FU4FHAL
€(10.3 %) €22 /M & 49 HAF BeF

kr/usage3.htm). &9} 73¢ 19825 19959
7] 1,00099] FA455 AE tdez2g Ay
Al oF 52 %7} FeFer QI3 FEo|A:, °|F 51
%7t AVgEl FdFEo| AA%e Eio. B A
A F5 F 291¥ ] paraquat/diquatel &3 =
oA 76 %Y 220Wo] AtYdEle HAAE R
para-quat 52} AZxA] Algel fiAdo] Ha=E
tH(Ya-mashita, 1996).

2 WA F Y 55 BEL 33 %2 JER
e, ol % 35 34 F 439 ddsh= &
715y FF 52 T AXd 9% ez B
3] A @A 2AE Aoz . o
Aol Aol RAE 20.8 % (AL, BA
199D)M E=AE 68 % (A<, 199T)7H4] ek
€ 53] vldalex ARl AS F5 4Ye
o] ¥ AL & 4 Sk, 70~80dthe] ATFENA
< 59 FA FgE AXEE 9% BXR 504
ol AR 70 % WAAT(CEF, 1975 ¢
A&, 1982) ¥ ATolAe 500 o]/de] 74.2 o/i
4 A nEslE # 4 U 23y F
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APEL BAZ 30 U2 H&TH FFE By

oz NExdIA P FoF AEA] A3
U217 AAe] FAE ¥ KAP A+ (knowl-
edge, attitudes and practices)dlX &= < AR
9 713 FI9 ¥, AHFY UL A=
X3 e BAAZ FoF Hejst BRsAN| 5L o}
d gutAQl A E] 38 Foke] REI A9
&35S $59 ¢99o2 Hadlth(Wessel-
ing ¥, 1997). £3] R3gule] A% 714 Z27)
€ 3F718 uExE S FH3 B3¥ § Yolof
o= BFaa AE PHErIEvs I3 A
(B33 7ln AXxAY At HPgE A8)S
AH83he 7971 wstot,

FHEEA 7 F4 FH AT Y =29
& & HFrHE 3] olyr] Wi 1 94894
< Weled fA7F vk B A7 A AR 9
&3 5 AP AR Ao AWF Ad Ve
3} Q1A 9] Fefol] i =2 Bt o] FAE 7}
A vk =& HrR YoM AEHRH 2y
B2 Q4 2E A28 5% =38 31 4 3
£ Aol e vk AAxie} Azt ©rE Wols)
Axn A8AHSe ojg&o] UHKennedy ¥,
1994, Archibald 5, 1995). #7104 &<e] 73
+ xmZo i YEHH AEEZ 83 Alkyl phos-
phate WlA}&do|ut p-Nitrophenolg& %3,
F&e] Ui YEIH AE2 HYTF FA2HE
A (Acetylcholinesterase, ACHE)$} ¥% Zoj
2H 24 (Plasma cholinesterase, PCHE) 9] &4
= H3lE 38 & ¢ 9% HUE stz o
(Stellman, 1998). 2919 ¥ 9A] Ao} 8
Z AR dog O =20l JYFEE J
7 & el &9 &3 PEL ol AFHA
U =% &FHA 337 2 NRE F4E § %le
FARA sFFE Fe WHAL =& 3N
22 v 4 ot AR A AFH $(1994) 9
ATIME FHAE AT WY SAo2HAA &
Axe] BAA7} foldtAl Aozt vepta, Foke
dA&eiA AXE AL A 2H A AR}
o ZAEE 4 F A HdE2 Auetld
bRl ¥ 9 HYF FAd2HEA 8AA
& YAy FAE 519949 dfdMe 5 F4
2] HSE JERIAE 5 AXA HAY RS E

79 24 2 A8 Eest GSH 3 Methe-
moglobin #d 7l J&E AR =3 #
7104 FE ol tE woute EFRAA
o et F7ESE ¥ FddadEA 84
E71 qAHE D JPutdolEA B3Rzt {714
o9 FoHt 3ES XAAYE 9E¢E Holmz
(RHE-H, 1992) H8 Fokg @/Eet iBaos
A¥de fEvel w99 A% 1 A¥=s) 2o
8 & Ak gy o] wHE JAe lke)
grgatole] it EAE A7) et Faxte
e go} 5o EAE Ao & Ao}, Fal9

T 72EA(1999)& AL F71F ARAFI=
33%7] =% patchZ ¥|Rx=Fo] s A
of W& chlorpyrifos =28 3% 23 93 &
58 =29 H¥AT A, dozgE e Ze
B934 5Ao] =25Ee s T4 Ay
< A%t a8y o] E=F & Ui AR
Gl i Pt o] FoiXA] Rl =EH7}e)
tEo] AAMEF Hrt A o] FoiX e A7 ¥
84¢ ¢ &+ ok

AHE Fore) AS diREe] dFEl U4 B
oF Algo] 71 & AR vld B dApdAe
paraquat®] AHge] 7b EkEdH, v 4EH
aepEEe] Ho AgE ve wof B $E80] &
A Z2ARE 7FsAel Ao, kX2 (parathion)
9 7194 e /g E3) AMSEH I F4g0] B
& AoE ERIVE T Aa FF B vz
o BL 953 28 3Fo HEE 5T FEY
A¥ol ¥t §3] vl w&oAM A7t sHe
AL YAL X Ao N3 AFANMN Az
AXe] @22 g F o 53 JAE dxIee
7ol Wol AdF oz i FHIo} FY o A&
59 7Fedol wrhe Aolrh(FAE, 1998). ¥
A7 A3 gA] ¥R SNDA NN §FE E53
A @2 AL B $5 Fgo] w34 Aoz nF
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